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(57) Abstract 

PURPOSE: To realize high-speed 
switching, by decreasing the 
concentration of impurity in a 
collector layer in a stepped manner 
or continuously from a base layer. 

CONSTITUTION: An N+ type layer 
1 2a of Ga As with an N type dopand 
such as Si is formed on a semi- 
insulating Si sbustrate 1 1 . An N 
type layer 1 2b of Ga As having a 
concentration n1 is formed thereon, 
and an N type layer 1 2c of GaAs 
having a concentration n2 is formed 
thereon. Further a P+ type layer 1 3a 
of GaAs with a P type dopand such 
as Be, an N type layer 14a of 
AIGaAs and an N+ type layer 1 4b of 
AIGaAs are formed successively in 
that order. Ions of P type dopand 
such as Be are implanted to form an 
outer base region 1 3a. The 
concentration nl is determined in 
accordance with the thickness d of 
the N type layer of the outer base 
after the ion implantation which is 
previously calculated. On the other 
hand, the concentration n2 is 
determined in accordance with the 
density of current flowing during 
operation of the transistor, such 
that the concentration of electrons 
in the collector depletion layer is 
equal to or lower than that of the 
impurity. 
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ABSTRACT: 

PURPOSE: To realize high-speed switching, by decreasing the concentration of 
impurity in a collector layer in a stepped manner or continuously from a base 
layer. 

CONSTITUTION: An N<SP>+</SP> type layer 12a of GaAs with an N type dopand 
such as Si is formed on a semi-insulating Si sbustrate 11. An N type layer 12b 
of GaAs having a concentration n<SB>K/SB> is formed thereon, and an N type 
layer 12c of GaAs having a concentration n<SB>2</SB> is formed thereon. 



Further a P<SP>+</SP> type layer 13a of GaAs with a P type dopand such as Be, 
an N type layer 14a of AlGaAs and an N<SP>+</SP> type layer 14b of AlGaAs are 
formed successively in that order. Ions of P type dopand such as Be are 
implanted to form an outer base region 13a. The concentration n<SB>K/SB> is 
determined in accordance with the thickness d of the N type layer of the outer 
base after the ion implantation which is previously calculated. On the other 
hand, the concentration n<SB>2</SB> is determined in accordance with the 
density of current flowing during operation of the transistor, such that the 
concentration of electrons in the collector depletion layer is equal to or 
lower than that of the impurity. 
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